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Tack lam the bonding sheet onto bottom substrate with metal pattern 





Laser drill via holes on top of metal pad 




Via 
hole 






■"V 



Top substrate has metal post and depletion phase metal deposited 



Substrate 



Metal Post 
^Depletion Phase 



Top substrate is aligned to the holes on bottom substrate and 
Laminated under pressure, temperture and in certain period of time. 
Because the post is anchored by the via hole, the alignment will not 
be shifted by joining process ^ -v^O ^ ^ 




After lamination at suitable temperature for both bonding sheet 
and Transient Liquid Alloy Joints, the final structure has a filled 
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Copper heat sink 
solder 



MCM substrate 




L Illustranon depicting general concept 



pedastal _ ^ 




solder after spreading 
in contact with chip 



2. Illustranon of close view of solder pedastal in contact with chip 



Size of Chip 
PedastaJ 

Solder Paste area 



/5c U 



3. Illustration of top view ofpedastal 




V layer 
Polyimide 

G Laver 



pin-hole PftlOtf /f-rfT 

Shorts between G and V layers due to pin-holes and particles in the thin polyimide 
(*f 3* layer. 



The New Process 



ISC 



. Photoresist 
rVWyvyyV^tSa^— Alumina 



Sputter a layer of Alumina on top of the G layer. Coat photoresist and pattern the 
photoresist. Wet erch the Alumina using etchant such as EDTA. 



Plate the via and Strip the photoresist. 
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Coat polyimide, and then planarize and expc- — c \ A as. 



L 



(HO 



i-V- - .-in 



Build V layer. Even there are pin-holes and particles in the polyimide layer, no 
shorts occur between G and V layers. 



Photoresist 



! 



Coat photoresist and panern the photoresists ■ 



Metal (Ground Layer) 



plate vias, stnp resist, and etch seed (if needed) 

/SV 




E>eposit alumina (or other type of dielectric materials). Dep- 
osition processes include CVD, PVD, or soi-gei process. 




lit J** 



Alumina 



33 



Coat PI layer and then plananze and expose the vias 



Mi J 



HG J to 




Build V layer. Even there are pinholes and particles in the J 
polyimide layer, no shorts occur between G and V layers. 



Coat a polyimide layer on top of a substrate. The substrate may be pre-treated for 
later film/substrate separation. Sputter Cr-Cu seed, and build up multi-layer circuits. The 
Cr-Cu seed layer is not removed until the film/substrate separation- s^lbt 




The polyimide layer is etched away using oxygen piasma. The Cr-Cu seed layer 




Fig. 40 Coat a polyimide layer on top of a substrate and sputter Cr-Cu seed on top of the 
polyimide. The substrate may be pre-treatment for later film/substrate separation. 
The seed is etched away after completing the first metal pattern layer. Multi-laver 
circuits are then built. 




Fig. 41 After film/substrate separation 
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lexible lilm distorted do to 
acuum holes iir chuck 



vacuum 



Figure 1 
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Paper or cloth placed 
between Flexible film and 
Vacuum chuck 




Bottom Bum from 
Laser ablation 



Burn reduced 
when paper or 
cloth -is used. 



Figure 4 
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• V layer 



V/y/V;/W//y/ >y>>>^^^ Dielectric 

G layer 



Hit 



-7 



Thin Dielectric Layer Between V-G layers' 
/lit 
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4 . , . y , -.^ Electrical- short 

Electncai short at pinhole or 

particle in thin dielectnc M 
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— ^-Pinhole 



Pinhole in thin dielectric over G layer 
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Anodization at pinholes 



(ft 



Iff 



Oxide from anodization prevents electrical shorting at pinholes 
after deposition of top (V) metal layer _ ^~ 
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decoupling capacitor 
(front) 



chip 
(front) 



decoupling capacitor 
(back) 



chip 
(back) 



heat pipe or cooling fins B££8 thin film connector 
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areas where substrate is removed 
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Low resistance ACF joints by depositing a thin layer of low- 
melting-point metal that will form intermetaiuc compound/alloy between 
post materiai and conductive particles in ACR 




After joining process (high pressure and high temperature), 
intermetallic/alloy formed at the interface of post and conductive particles. 
The intermetallic/alloy will decrease the contact resistance from traditional 
ACF process and provide a stronger mechanical bond. 
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Process flow of the resist-free electroplated solder reflow 




Geometric dimensions of the electroplated bumps. 
Top view 
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Geometric shape change of electroplated solder bumps by 
reffow process 



Before Reflow 



Mr 




Schematic drawing of bridged bumps V/Z? 
Bridged Bumps X 




Direct Plating Process 



02- Plasma 



Pre - dip 



Coupling 

agent 

Dip 



Bake 85°C 
30 min. 

I 

Amine 
Optional 
i 

Wetting 
Solution 
45 °C 



Conditioner 
50 °C 



Coductor 
Pd- NaH2P02 
50 °C 



Post - dip 



Dry, Enviromental 
chamber 



10 % Sulfuric acid 



Electroplate Cu 



Bake 150 °C, 1 hr 
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SiCH^K f CH f OCH f CHCH r 



^CKjCH^Hj 
CKp-^i 



-OCH, 



(3-GlYC]D0XYPROPYL)DIMETHYLETHOXY- 
SllANE 

c 10 H 22°3 Si 

(3- GLYCID0XYPROPYL)TRfMETHOXYSILANE 

3-{2 t 3-EPOXYPROPOXY)PROPYLTBIMETHOXYSlLAN£ 

c 9 H 20°5 Si 



OCH, 



,0 V 
CB, 



(3-GLYClDOXYPROPYL)METHYLDIMETHOXY- 

SILANE 

CoH^Si 



C^O-^-OCjH, 

at, 



(3-GLYCIDOXYPROPYL)METHYLDIETHOXY- 

SILANE 

C t1 H 24 0 4 Si 



{3-GLYCJDOXYPROPYL)BIS<TRIMETHYL- 

SILOXY)METHYLSlLANE 

C 13 H 32°4 SI 3 



O OCH, 
HjCs^CHCOCKjCBjCBjSi— OCHj 
OCH, 



(3-ACRYLOXYPROPYL)TRlMETHOXY« 
SILANE. 95% 

c 9 h 18 o 5 s. 



H.HOi^HCH^OHSMOCHA N^2-AMINOETHYL)-3-AMINOPROPYL7BI» 
- M ETHOXYSILAN E 



°V och, C8H22N202S 



BJS[3-TRIMETTOXYSILYL)PROPYL> 
E7HYLENEDIAM1NE, 




Stencil Frame Layout. 




Section View of Stencil Frame Components. 



Top View 
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Section View 




. ihretded hole 



6<r 



stencil 
bar 



Tapped Hole in Stencil Frame Bar. 
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Traditional joining 




Alignment and holding using long pin 



long pin 
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Alignment and holding using thick pads ^ ^ 




. 7 V 
^-7* thick 



£ pads r^l figJO? 



Build-up process for long pin 





Another build-up process for long pin 




Transient liquid alloy bonding process with separate bonding 
phases* 

Transient Liquid Alloy Bonding -Type I ^ tf 

Low-Melting PotnQ3liase ^u-j < ^ _^ 3 t^y^ JL—Z^** *-\ / 



Cu Pad 



^■^1 Height-Controlled Unit 
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Transient liquid alloy bonding process with one side bonding 
phases. 

Transient Liquid Alloy Bonding - Type II 
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Press Join with heat 




